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Abstract
Derivatives market has known an enormous and continuous development from the late 1970s, thanks to the most celebrated 
Black-Scholes-Merton formula. The impact on global economy is also tremendous, but due to the high leverage of 
speculative option trading there is a perpetual danger of economical collapse. This paper gives a short description of 
knowledge society and proposes methods for option price estimation based on implied volatility, skewness and kurtosis.
- ievable if one predicts the option price using the knowledgeable information from the market and
there is almost impossible to speculate, rather than to hedge, when trading option.
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1. Knowledge society and option trading
For the last decades there have been many attempts to define information society and, more lately, some
others for knowledge society. Based on the online version of Merriam-Webster Dictionary, 2012, a literally
explanation of the expression knowledge society takes into account a third common notion: association. We
regard knowledge as a condition of knowing something through experience and association, learnt and
understood by reasoning on truth. Society is a voluntary association of individuals that shares common goals, 
beliefs, traditions, an interdependent system of biological units. Briefly, knowledge society is a large
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community of people that are dependent on each other and each of its members is equally 
work and experience is a strong contribution to achieving individual and common ends. Information is another 
key concept for knowledge society and, according to UNESCO, 2005 we cannot speak of a global society when 
information is impeded, manipulated and/or censured. More, information and communication technologies 
(ICT) are not means to an end but to create 
produce, process, transform, disseminate and use information to build and apply knowledge for human 
UNESCO, 2005, pp. 27. In a knowledge society we build our cooperation on trust, empathy and 
respect and we achieve them through a continuous collaboration between its individual members. This society 
is a democratic one, highly participative, not only in political processes, but more of a social signification. The 
cooperation is based on non-sum-zero games, and the attempt to default from one member leads to poorer 
individual and common results Axelrod, 1984. 
How do we look at option trading and what is its purpose in the context of knowledge society? Its original 
goal is to limit the risk of increase or decrease of the underlying asset price when the last one is subject to direct 
trading. Nowadays, the end for trading options is more speculative, either to discover the real price of the 
underlying asset Hayunga et al., 2012 or to simply speculate in the options market, based on the information 
asymmetry or differences of opinion Choy et al., 2012. -increasing 
financial wager enlarges knowle Koslowski, 2011, pp. 121 speculative option trading might be a cry for 
culture of risk apar Koslowski 2011, pp. 126. But knowledge society is a large 
community that shelters everyone who is willing to cooperate for the benefit of all and where there is no room 
for exclusion. Still, speculative trading does affect not only the speculators but all the other members of the 
community, and if the monitoring and diminishing of such activities is a first solution UNESCO, 2005, pp. 137 
the major action should be taken by speculators themselves who are supposed to become more responsible. 
In this paper we try to prove that speculation is hardly achievable on option trading, as the market itself gives 
enough information to estimate a fair option price based on previous option transactions. 
2. Option pricing methods 
The 1973 Black-Scholes-Merton formula Black and Scholes., 197; Merton, 1973 for option pricing is probably 
the most important in financial theory and can be credited for a major turn-over in capital markets transactions 
since its appearance. Although the model has witnessed improvements in relaxing some of the initial restrictive 
assumptions Bakshi et al., 1997; Corrado and Su, 1996 the original one is still the cornerstone, and probably more 
preferred by the majority of traders for its simplicity, compared to the new models. In this paper we present 
estimations of option price using two different models, each with two or more different methods. The European 
call option transactions used in this research have as underlying asset the French CAC 40 Index from the 2nd of 
January 1997 to the 30th of December 1998, a period that covers the Asian financial crisis Appendix A.1. We also 
introduce in this paper an approach that is quite innovative by considering the fact that every option is an 
independent asset on the options market that does not depend on other option, only on the underlying asset. All 
options in this research have an index as an underlying asset and although they are more speculative than other 
types of option, we present the proof that a profitable speculation is almost impossible to achieve. We estimate our 
option prices taking into consideration the past transactions for each option, and only its transactions. The 
difficulty of estimation is to decide a priori which of the methods is the best one, but at least one of the estimated 
prices is close to the real option price. 
2.1. Black-Scholes model with implied volatility 
Let us remind the formula of Black and Scholes, 1973 and the parameters that define this formula: 
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 Ct - call price at t time 
 St - underlying price at t time 
 N - cumulate distribution function 
 K - exercise/strike price 
 r - annualized risk-free interest rate, continuously compounded 
 T-t - duration of the option 
 - historical volatility  a constant value 
 






 We will bring one amendment to formula (1) 
volatility and it is calculated by two methods: 
 t-1 is the implied volatility, determined at a previous time, from the last observed transaction. It is 
introduced in formula (1) at current time t in order to determine an estimated call option price . 
 x,t-1 is the implied volatility of an estimated price , obtained by a non-linear minimization and 
introduced in formula (1), that verifies in the best way (through a Euclidian distance) the traded prices of the 
derivative since the first chosen transaction at time x until the previous last transaction at time t-1. 
 t-1 the bisection method is used to calculate the result instead of Newton-Raphson method, as the latest 
x,t-1 we will 
propose a minimization algorithm that requires an upper and a lower bound for the final result, and not a close 
value as a first approximation for the final result. 
2.2. An iterative method for one parameter non-linear minimization (IM)  
 n - number of transactions: from the first or chosen one to the previous transaction 
 Ci - real call option price in transaction i, a given value 




,  is minimum. 
Let us define: 
 
 
x,t-1  makes Q . 
 
Let us read: 
  
and take 
      
where  and  
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Step 1.  
Step 2.   
 
Step 3. Ascending sorting of the vector  
Step 4.1 Take  and determine their positions  in vector  , such as 
 
Step 4.2 IF NOT (  ) stop! 
 The algorithm could not find a global minimum. 
ELSE 
        IF , THEN  
        ELSE IF   THEN  
                ELSE  
Step 5. IF  , THEN   STOP! 
ELSE (i.e. ) GO TO Step 1. 
2.3. Corrado and Su model developed by Negrea with implied volatility, skewness and kurtosis 
Let us introduce the model of Corrado and Su, 1997 which is practically an extent of Black and Scholes, 
1973 model from the perspective of the existence of the first five statistical moments of the non-normal 
distribution of the underlying return. Using volatility, skewness and kurtosis, the call option price formula (2) 
presented in this paper is a variation of the model of Corrado and Su, 1997 and belongs to Negrea, 2006: 
  and  , are the moments of normal distribution function f, i = 2,3,4 
 ,  is a constant value 
 ,  is the corrected value of moneyness 





  is the Black and Scholes, 1973 call option price with  instead of  , i=1,2 (2,3) 
  is the option price of the model of Corrado and Su, 1997 
 
 (2) 
We also bring one amendment to formula (2) and we take  cs,  as an implied 
skewness scs and as an implied kurtosis kcs. Two methods are used to calculate the three implied values: 
  are implied volatility, skewness and, respectively, kurtosis of the estimated call 
price  , calculated using the previous three transactions, from t-3 to t-1 moments of time . 
  are implied volatility, skewness and, respectively, kurtosis of estimated call price 
 , calculated from the first desired transaction at time x to previous transaction at time t-1. 
In order to calculate the final values of the implied cs, scs and kcs the Matlab function lsqnonlin is used 
Mathworks, 2012. The implementation of lsqnonlin offers the alternative of choosing either Levenberg-
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Marquardt algorithm Ranganathan, 2004 or trusted-region-reflective Coleman and Li, 1994.  
For both algorithms, the vector of the final solution requires a vector with an initial solution and the 
cs, 
scs and kcs requires three steps: 
 Using IM, first step finds the implied volatility cs with formula (1). 
 Using IM, the implied volatility cs from first step is introduced in formula (2) and we obtain the implied 
skewness scs when implied volatility cs is fixed and kurtosis kcs is neglected (i.e. ). 
 Finally, using IM, implied volatility cs and skewness scs from previous steps are introduced in formula (2) 
and implied kurtosis kcs is found.  
3. Estimations of call option price 
Both formula (1) and (2) are designed for a continuous time approach. We take this continuous time 
condition as being satisfied when a derivative instrument is subject to trading a few times each day from its 
birth to the expiration date. The call options analyzed in this paper have more than 1000 transactions during 
their entire life that can range from three to nine months and they are extracted from 35807 transactions 
Appendix A.1. The transactions of 10 derivative instruments Appendix A.2, taken into consideration in this 
paper, are classified by two keys: strike K and expiration date T (i.e. Option ID). In Table 1 we present 
estimations on different options and values for implied volatility, skewness and kurtosis that are used for call 
price estimations in Table 1 are presented in Table 2, along with the best of the four estimations: 
Table 1. Estimations of call option prices; t, x = transaction number at time t and, respectively, at time x; N = total number of transactions 
No. Option ID N t x S r T-t C     
1 2650_19970930 1672 570 560 2628.88 0.0334 210 125 124.0172 123.0584 120.4606 128.8986 
2 2650_19970930 1672 570 565 2628.88 0.0334 210 125 124.0172 124.3992 120.4606 124.1808 
3 2650_19970930 1672 570 566 2628.88 0.0334 210 125 124.0172 124.4366 120.4606 123.0086 
4 2800_19970930 2375 1200 1190 2792.65 0.0341 132 118 118.6034 121.1909 117.4134 126.6547 
5 2800_19970930 2375 1502 1485 2533.09 0.0363 120 32.5 34.1319 38.5383 33.0338 35.3408 
6 2950_19970930 2332 1962 1935 2808.17 0.0341 29 34 34.0998 36.6215 0.0000 41.0334 
7 2950_19970930 2332 1962 1956 2808.17 0.0341 29 34 34.0998 35.4219 0.0000 33.9085 
8 3250_19980331 1814 786 756 2732.54 0.0366 152 60 54.9276 67.8185 76.1570 66.7305 
9 3250_19980331 1814 786 776 2732.54 0.0366 152 60 54.9276 60.0936 76.1570 60.7593 
10 3250_19980331 1814 786 780 2732.54 0.0366 152 60 54.9276 58.3534 76.1570 60.0651 
Table 2. Implied volatility, skewness, kurtosis for estimations from Table 1 
No. Option ID N Best t-1 x,t-1       
1 2650_19970930 1672  0.1375 0.1363 -0.4003 6.5891 -2.4549 0.0135 -100.00 3.000 
2 2650_19970930 1672  0.1375 0.1380 -0.4003 6.5891 -2.4549 0.0129 -100.00 3.000 
3 2650_19970930 1672  0.1375 0.1363 -0.4003 6.5891 -2.4549 0.0128 -100.00 3.000 
4 2800_19970930 2375  0.1569 0.1608 -1.5589 1.7959 1.6842 0.0158 -100.00 3.000 
5 2800_19970930 2375  0.1798 0.1894 0.4723 5.7970 26.7663 0.0726 -46.4898 86.9866 
6 2950_19970930 2332  0.2622 0.2716 0.0136 0.0131 2.9995 0.0842 -0.0001 60.3895 
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7 2950_19970930 2332  0.2622 0.2672 0.0136 0.0131 2.9995 0.1007 -0.0001 38.2725 
8 3250_19980331 1814  0.2789 0.3033 0.2771 -0.0722 23.3609 0.1224 -39.533 73.0404 
9 3250_19980331 1814  0.2789 0.2889 0.2771 -0.0722 23.3609 0.1510 -0.0001 15.1048 
10 3250_19980331 1814  0.2789 0.2855 0.2771 -0.0722 23.3609 0.1469 -0.0001 15.3419 
Conclusions 
Although the values of the implied volatility, skewness and kurtosis are not in the range of a non-normal 
distribution with negative asymmetry Corrado and Su, 1997 they represent, as implied parameters, new gauges 
of risk. The results obtained in estimating call option prices encourage us to believe that speculation is hardly 
profitable, taking into consideration only the information from previous transactions. Without information 
asymmetry, fair option price estimations are available for all traders, with the right method. 
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